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Introduction
We are concerned with the following allocation problem. Suppose at the beginning of a given time period there exists T units of some product (or service) which are to be allocated among k locations. The demand at each location is a random variable with a distribution which depends on the location. At the end of the time period the unused product (or service) loses its value. The problem of interest here is that of allocating the T units among the k locations so that the expected number of units used to satisfy demand is maximized. In the section 5 we shall also discuss the question of the optimal choice of T.
One situation where this problem can present itself is with a bakery chain. Each day a quantity of bread is produced. In scattered parts of a city it has k shops where the bread is sold in varying quantities. The unsold bread becomes stale and has no value (this is not strictly true since day-old bread can be sold or used for other purposes). It is important for the company to know how much bread to produce and how to allocate it among its shops.
Another situation is as follows: There are n repairmen in a pool and k stations to be manned. In terms of hours, T = 8n is the total available service time in a given day. At each station there will be varying demand for service time; idle time is lost. How many men should be stationed at each location?
The allocation problem posed is a special case of a problem sometimes referred to as the problem of the distribution of effort. This topic has been discussed by Koopman [5] for specific formulations similar to that in this paper. In the next section we shall discuss this problem and prove a theorem which is useful for treating the problem under consideration.
Distribution of Effort Problem
Consider the fulnction G(al, * * , ak). The problem of the distribution of effort is that of finding those values of al, * , ak which maximizes G subject to the restrictions 
Because of (3) it is clear that H'(E) is non-negative for E 0 O and hence H(E) is
non-decreasing in a neighborhood of E = 0. Consequently a, can be made positive without diminishing the value of G. Since this is true for every at = 0 it follows that there is always an interior point for which G is as large as at a boundary point. This proves the assertion.
Problem of Allocation under Random Demand
We state, more precisely, the problem given in the introduction. Let Xi be a non-negative random variable which denotes the demand for the product (or service) at location i (i = 1, * * *, k) during the time period under consideration. Let fi denote the probability density2 function of Xi and as denote the amount of product allocated to location i. The at's must satisfy (1') and (2). Let G(al, * * *, ak) denote the expected amount of product supplied on demand In terms of the bakery problem, the theorem says: allocate the bread so that the probability of sell-out is equal at all locations. The probability of sell-out will be a function of T.
The condition that Prob (Xi = 0) = 0 is, to some extent, restrictive since, in most cases, this will not be strictly true. However, in many cases these probabilities will be small enough so that as an approximation, they can be considered to be zero. The remark following the proof of Theorem 2 will clarify this point further.
Proof Hence we want to choose the initial allocation a, and a2 so that 
